Results of the study revealed that both water management treatments and rice This study also revealed that irrigation water regimes play an important role in affecting methane fluxes from wetland rice fields. Methane fluxes from rice fields with continuous flooding water management were greater than from rice fields with intermittent irrigation; and methane fluxes from intermittent irrigation treatment were greater than that of saturated soil condition. Results showed that intermittent irrigation water management could suppress around 50% of methane flux and saturated soil condition up to 70% with respect to continuous water management treatment without significantly reducing the rice yields (p = 0.05) . On the other hand, there was a tendency that saturated soil condition water management slightly reduced the rice yields and this type of water regime was susceptible to weed invasion and rats attack.
Methane (CH,) is one of reactive greenhouse gases, its current concentration in atmosphere is increasing with a rate of about 12 + 1 ppbvlyr. An increase of 12 ppbv requires an excess of sources over sinks of 36 Tglyr. Roughly 70% of the total global emission of atmospheric methane (500 f 100 Tglyr) stems from anthropogenic sources mainly from anaerobic decay of organic matter in rice fields and enteric fermentation in ruminants, and about 30% stems from natural sources mainly frcm wetlands. Rice fields are considered as one of important sources of methane emissions into the atmosphere. Estimates of methane from this source show a wide range of 30 -100 Tglyr with an average of about 60 Tglyr or around 18% of the total global methane emissions. There are large uncertainties about methane emission rates from wetland rice, these are due to the differences of agroclimatic condition and agricultural practices from one region to the others. Most studies on methane emission rates from rice fields are conducted in temperate regions, and practically no data are available from tropical regions. Those data obtained from temperate regions are used to extrapolate global methane emissions from rice fields.
Based on the afore mentioned facts, this study was conducted to explore the ?L methane emission rates from wetland rice in tropical regions as affected by varied irrigation water management and rice varieties. The study was conducted at irrigated wetland rice with Aeric Tropaqualf soil type, located in the middle of vast rice field areas at Sukamandi Research Institute for Food Crops, West Java, Indonesia. The the local farmers. Three water management treatments (continuous flooding, intermittent irrigation and saturated soil condition) and rice variety treatments (unplanted, planted with IR-64 and Cisadane rice varieties) were tried in this study using a split-plot experimental design with three replicates. Methane fluxes were observed during the entire growing period on a weekly basis three times a day at predawn 3O -5O, in the morning 7O -9O and in the afternoon 13O -15O. Static chamber technique was used to trap methane emitted from the rice plants, and methane was analyzed using a Gas Chromatograph equipped with Flame Ionization
Detector and HP integrator for quantitative methane concentration readings.
Results of the study revealed that both water management treatments and rice varieties strongly affected diurnal and seasonal variations of methane flux from7 wetland rice. High diurnal methane flux variations from all treatments occurred in the early growing period (1-2 week after transplanting), this happened when methane emissions through ebullition were larger compared to methane emission mediated by the rice plants. As thz rice plants grow, the role of rice plants on methane transport becomes more important.
Continuous water management treatment caused diurnal variations of methane flux that were more significant compared to the other two water management treatments. However, in all water management -treatments, Cisadane rice variety showed less diurnal variations than IR-64 rice variety. Rice variety treatments with continuous flooding and intermittent irrigation showed methane fluxes in the afternoon were larger than in the morning or predawn; however a reverse * phenomenon was observed under saturated soil conditions. The diurnal methane flux variations observed in this study was most likely due to diurnal variations of soil temperature at 5-cm depth. The difference of seasonal average soil temperature at 5-cm depth between predawn and afternoon of 5 "C caused seasonal average methane flux at afternoon larger 1.4 -1.9 fold than those at predawn. It is estimated that the total methane emission from Indonesian wetland rice is around 4 Tglyr or 6% of the total global methane emissions from rice fields. This study suggests that rice productivity is misleading if used to predict methane emission from rice fields, the increase of rice production does not necessarily to cause the * increase of methane emissions.
Besides the above mentioned f~ndings, this study also found interesting results about the ambient methane concentrations above the rice fields in relation with the methane flux. Throughout the growing season, ambient methane concentration showed strong diurnal variations with the concentrations at predawn higher than those in the morning, and those in the morning were higher than in the afternoon. These diurnal variations of ambient methane concentrations were mainly caused by diurnal variations of wind velocity. The wind velocity in the afternoon generally was higher than that of in the morning; and the wind velocity in the morning was higher than that of at predawn.
Seasonal variations of ambient methane concentrations were also observed which coincided with the seasonal variations of methane fluxes. High ambient methane concentrations were observed in the early growing period, these were due to high methane emissions through ebullition that occurred within 1-2 week after transplanting and afterwards the ambient methane concentrations declined gradually until harvest. The minimum average ambient methane concentration obtained in this study was 1.7 ppmv which was observed under dry fallow condition of the rice fields and the highest was observed in the early growing season with an average value of 6.9 ppmv.
Based on the results of this study, it is suggested to use intermittent irrigation water management in wetland rice agriculture. This type of water management can reduce methane flux without reducing rice yields and it consumes less irrigation water. Further studies concerning methane flux from other types of wetland rice in Indonesia such as tidal swamp and swamp rice fields (a unique wetland rice in Indonesia) as well as rainfed rice field are also needed. Methane flux measurements from these sources will insure a more thorough understanding of the methane flux * behavior from all types of wetland rice in Indonesia and by extrapolation other parts of the world, and thus a more accurate methane emission can be estimated. He graduated from state-run primary school, secondary school and senior high school in Klungkung, Bali, respectively in 1963 , 1966 and 1969 . In 1970 continued his study at the state-run College of Analytical Chemistry, in Bogor and A hypothetical pathway of methane transport from rhizosphere to the atmosphere through rice plants (Nouchi, 1992) 
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